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Screening for Eschevichia coli 0157:H7 in Illinois 
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Margaret Swartx’, Ron Lolls?! and Gordon 111. Trenholme’ 
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Health, Springfield; and ‘Department of Immunology and Microbiology, Rush-Presbyterian-St Luke’s 
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Objective: To determine the incidence of infection with Escherichia coli0157:H7 in  a tertiary referral center in Chicago, 
where a similar study had been performed in 1984, to  evaluate cases of disease reported to the Illinois Department of 
Public Health (IDPH) in  1993, and to  determine laboratory practices used to  detect this infection throughout the state. 
Methods: During a 6-month period in 1993, all stool specimens at Rush-Presbyterian-St Luke‘s Medical Center 
(RPSLMC) were tested for E. coli 0157:H7. Reports of diagnosed E. coli 0157:H7 cases investigated by IDPH were also 
reviewed. A survey of 73 hospitals in the Chicago area was performed to  determine routine culturing practices, 
specifically, the selection of stool specimens for evaluation for this pathogen. 
Results: In the RPSLMC survey, two cases were identified among 1985 samples (incidence 0.1%), similar t o  the 0.08% 
incidence detected in a similar study conducted at the same institution in 1984. Through passive surveillance, the IDPH 
received 44 reports of f. coli 0157:H7 in 1993. The hospital survey revealed that, in  the seven labs testing all stool 
specimens for E. coli 0157:H7, an incidence of 16/8137 specimens (0.2%) was determined. 
Conclusions: These data suggest that sporadic E. coli 0157:H7 remains uncommon in Illinois and that the incidence 
may not have changed over a 9-year period. The low yield and substantial cost of culturing all stools suggest that only 
specimens from patients with bloody diarrhea should be evaluated routinely in areas of low endemicity. 
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Over the past decade, Eschevirhia coli 0157:H7 
has become an increasingly recognized cause of 
sporadic and epidemic diarrheal disease, and subsequent 
hemolytic-uremic syndrome (HUS) [I]. This pathogen 
is most frequently reported from northern states; its 
prevalence in the United States as a whole remains 
unclear [2]. Reporting is now mandatory in 26 states. 
In Illinois, where reporting has been voluntary 
until July 15, 1994, few cases of enterohemorrhagic E. 
coli infection have been reported in recent years. To 
investigate the incidence of infection with E. coli 
0157:H7 at Rush-Presbyterian-St Luke’s Medical 
Center (RPSLMC), a tertiary referral center in 
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Chicago, all stools submitted to the microbiology 
laboratory during a 6-month period were cultured for 
this organism. A similar study had been performed 9 
years previously [3]. During the same period, the 
Illinois Department of Public Health (IDPH) surveyed 
hospitals in the three-county Chicago metropolitan 
area to determine routine culturing practices and 
numbers of isolates. 
METHODS 
Over a 6-month period (July through Ilecember) 
in 1993, all stools submitted to the niicrobiology 
laboratory at  RPSLMC were cultured for E. [oh 
0 1  57:H7, using sorbitol-MacConkey agar medium, 
with confirmatory serological typing. This laboratory 
services both inpatients and outpatients, including 
a large health maintenance organization (HMO). 
Medical records of patients with positive cultures were 
reviewed a t  the end of the study period. 
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The IDPH conducted a survey of hospitals in a 
three-county area in and around Chicago. Micro- 
biology laboratory supervisors were questioned as to 
the selection criteria used for culturing for E. coli 
0157:H7. The IDPH also collected information on E. 
coli 0157:H7 cases reported by passive surveillance 
during 1993. 
1993 RPSLMC surveillance 
Over a 6-month period in 1993, all stool specimens 
submitted to the RPSLMC microbiology laboratory 
were evaluated for the presence of E. coli 0157:  
H7. Microbiology laboratory policy precluded the 
culturing of stool samples from patients hospitalized 
longer than 48 h unless specifically requested by a 
physician; consequently, most of the stools analyzed 
were obtained from patients with community-onset 
diarrhea. Two of the 1985 samples tested were positive 
for the organism, yielding an incidence rate of 0.1%. 
Each of these cases was clinically consistent with 
enterohemorrhagic E. coli infection. Neither patient 
developed renal abnormalities. 
Case 1: An 85-year-old diabetic man presented to 
the emergency room in July with a 3-day history of 
diarrhea and crampy lower abdominal pain, and a 
24-h history of bloody stools. He was afebrile and had 
mild leukocytosis (white blood cells 12,600) and 
thrombocytopenia (platelets 144,000). Ischemic colitis 
was suspected. A flexible sigmoidoscopy was performed, 
revealing erythematous, friable mucosa in the recto- 
sigmoid area. His diarrhea and hematological 
abnormalities resolved spontaneously over the next 3 
days, and he was discharged to home without 
antimicrobial therapy. 
Case 2: A 65-year-old woman receiving gluco- 
corticoids for rheumatoid arthritis presented to the 
Table 1 Bacterial pathogens isolated from stools submitted 
to the clinical microbiology laboratory at RPSLMC from 
July to December 1993 
Pathogen Positive cultures 
n ("A)" 
Campylobacter 
Salmonella 
Shigella 
Aeromonas 
E .  coli 0157:H7 
Plesiomonas 
33 (1.7) 
32 (1.6) 
21 (1.1) 
9 (0.5) 
2 (0.1) 
1 (0.05) 
~~~ 
"of 1985 stool specimens submitted 
emergency room in September with a 2-day history of 
bloody diarrhea, crampy lower abdominal pain and 
fever. She was treated with intravenous ciprofloxacin 
followed by intravenous cefazolin when thrombo- 
cytopenia (platelets 37,000) developed. Her course was 
marked by the development of an ileus, but she 
recovered within 12 days and was discharged with a 
platelet count of 163,000. 
The bacterial pathogens isolated from the 1985 
stool specimens submitted during the study period are 
listed in Table 1. Routine cultures during this time 
included those for Salmonella, Shigella, Campylobacter, 
Aeromonas, Plesiomonas and E. coli 0157:H7. 
1993 reported cases in Illinois 
Through passive surveillance, the IDPH was notified of 
44 cases of E. coli 0157:H7 in 1993. Infection was 
reported in 23 women and 21 men with a median age 
of 11.5 years (range < 1 to 85 years). Reports came 
from 14 of the 102 counties in the state. Twenty (45%) 
cases were reported from Lake, Cook and DuPage 
counties, which together comprise 56% of the state 
population. 
In 21 (48%) patients, the onset of diarrhea 
occurred in July or August. Three cases were investi- 
gated by the IDPH as part of a suspected outbreak 
involving a girl's softball team in a southwestern Illinois 
city in July (Carl Langkop, personal communication). 
Following a trip to a nearby tournament, seven of 40 
people became ill. Three children, at least two of 
whom had bloody diarrhea, had E. coli 0157:H7 
detected in stool cultures. Although all seven patients 
with diarrhea had eaten at a common restaurant, no 
definite food vehicle could be identified. In addition, 
18 unaffected people had eaten at  the same restaurant. 
There were no other temporally or geographically 
linked cases identified in Illinois during 1993. 
1993 Illinois laboratory practice survey 
An IDPH survey of 73 hospitals (all acute-care 
facilities) in Lake, Cook and DuPage counties was 
performed. Hospital microbiology laboratory super- 
visors were questioned regarding current E. coli 
0 1  57:H7 culturing policies, specifically, the selection 
of stool specimens for testing. Seven (10%) tested all 
samples; 44 (60%) cultured on physician request; in 
some cases, grossly bloody stools were tested auto- 
matically. Twenty-two (30%) hospitals did not employ 
methods to detect E. coli 0157:H7. In the seven labs 
that tested all stools, E. coli 0157:H7 was detected in 
16 of 8137 stool samples evaluated (incidence rate 
Seven (10%) of the 73  labs surveyed reported 20 
(45%) of the 44 statewide cases. Of  these laboratories, 
0.2%). 
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four tested all stool specimens for E. coli 0157:H7, two 
tested only grossly bloody stools and one investigated 
only at the request of a physician. In the two labs testing 
only bloody stools, three cases in approximately 150 
stool samples were identified (incidence rate approxi- 
mately 2%). 
DISCUSSION 
Nunierous serotypes of E. coli are capable of producing 
Shiga-like toxin and diarrhea in humans [2]. O f  these, 
E. coli 0157:H7 has been the most frequently described, 
perhaps because its production of non-sorbitol- 
fermenting colonies in culture serves as a microbio- 
logical marker. Identification of other serotypes causing 
enteroheniorrhagic infection (including 026:H11, 
0 1  1:H- and 0145:H-) is hampered by the general lack 
of such a biochemical marker. Other sorbitol-negative 
enterohemorrhagic E. coli, such as 0104:H21, the 
cause of a recent milk-associated outbreak, are 
generally discarded (and therefore not identified) when 
they fail to agglutinate with 0157 antiserum [4]. 
Eschevichia coli 0 1  57:H7 has been implicated in 
point-source outbreaks of diarrheal disease related to 
ingestion of undercooked ground beef, unpasteurized 
milk, contaminated drinking water, apple cider and 
yogurt, and swimming in contaminated stagnant 
water 15-1 I ] .  Person-to-person spread has resulted in 
ongoing transmission in day-care centers, nursing 
homes and private homes. Whereas most cases have 
been reported froni northern states, especially those 
bordering Canada, sporadic E. coli 0157:H7 has been 
noted throughout the US. 
As the reporting of E.  coli 0157:H7 has only 
recently become mandatory in Illinois, little is known 
of the prevalence of this pathogen in the state. In 1984, 
all stools submitted to the RPSLMC microbiology 
laboratory were screened for E. coli 0157:H7. Iluring 
a 12-month period, two of 2552 stool specimens grew 
the organism [3]. One patient had severe hemorrhagic 
colitis and the other had a milder, self-limited, febrile 
diarrheal illness. There was no evidence of HUS in 
either patient. As a result of the low incidence (0.08%) 
of disease in our population, stools were subsequently 
cultured for E. coli 0157:H7 only if specifically 
requested by a physician. Between 1984 and 1993, no 
E. coli 0157:H7 was detected. In the light of recent 
reports suggesting the need for more routine culturing 
for this pathogen [2,12], surveillance for E. coli 0157: 
H7 was again undertaken in 1993. During a 6-month 
period, all stool specimens were cultured for this 
organism. Two (0.1 %) of 1985 specimens were positive 
and both patients presented with bloody diarrhea. 
The similar rate of isolation of E. coli 0157:H7 in 
1984 and 1993 in our population contrasts with the 
increasing reports of enteroheniorrhagic E. coli infec- 
tion in other areas in the US. Whether the increased 
number of cases represents improved awareness and 
reporting or actual increased incidence remains difficult 
to assess. Twenty-six of the 50 states have now man- 
dated reporting of, but not necessarily testing for, this 
organism. As more cases are studied and reported, the 
epidemiology of E. coli 0157:H7 continues to be 
defined. The present authors suspect that, in addition 
to a reporting bias, the increased national frequency 
represents a spreading endemicity which is currently 
geographically variable. 
A number of recent prospective studies froni 
various areas of the US have evaluated the prevalence 
and clinical behavior of sporadic E. coli 0 1  57:H7 [ 13- 
171. Their results are depicted in Table 2 with the results 
of the two RPSLMC surveys. The overall incidence of 
infection was 0.3% in more than 40,000 stool specimens 
tested. O f  note, 104 (75%) of 139 E. roli 0157:H7- 
Table 2 Data from recent prospective studies evaluating the prevalence of Escherirliia cvli 0157:H7 in various areas of the US 
Stool! Stool character 
Aiea, year(s) Screened ( 1 1 )  Positive [ ? I  (Yo)] Described ( t i )  Bloody [ n  ('%)Ia Ref 
RPSLMC, 1084 
Washington, 1985-6 
Mmnc\ota,  1'187 
Nor thern  CA, 1992-3 
Western PA, 1903 
US (10 centers), ND 
R P S L M C ,  I093 
TOTAL 
2552 
6485 
2164 
1359 
1156 
26,239 
1985 
41,940 
2 (0.08) 
25 (0.4) 
10 (0.5) 
4 (0.3) 
4 (0.3) 
90 (0.4) 
2 (0.1) 
146 (0.3) 
2 1 (SO) 3 
25 24 (96) 13 
7 6 (86) 14 
4 4 (100) 16 
2 2 (100) PS 
N D  N U  15 
99 67 (68) 17 
139 104 (73) 
~ ~~~~ 
Data presented are from studies testing all stool s p e c ~ n i e n ~  for E.  tuli  0157:H7. 
,'patients ~vi t l i  c~ history of bloody diarrhea and/or visibly bloody stools. 
K P S L M C  = Rut11-Preubyteri~~n-St Luke's Medical Center;  CA = California; PA = Pennsylvania; ND = data not reported; PS = present 
S t U  dy. 
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positive specimens were obtained from patients with 
historically or visibly bloody stools. In the largest study 
[17], a nationwide 10-center survey ofmore than 26,000 
stool specimens, 68% of the specimens were grossly 
bloody when cultured; perhaps with the inclusion of 
historical information on stool patterns, the incidence 
of bloody diarrhea in this survey might be higher. 
These studies suggest that the presence of grossly 
bloody stools is a definite indication for culture of E. 
coli 0157:H7. In addition, non-bloody stools from 
contacts of infected patients, from patients residing in 
areas of high endemicity or from patients involved in the 
evaluation of a suspected outbreak should be specific- 
ally evaluated with cultures. Although some clinicians 
have raised concern that all stool specimens should be 
cultured for E. coli 0157:H7, the cost implications of 
ubiquitous testing in low incidence areas cannot be 
minimized. The cost of culturing for E. coli 0157:H7 
in our laboratory is approximately $1.00 per specimen. 
In smaller centers, using list prices of the necessary 
materials, the cost could reach $3.22 per stool sample 
tested. With low yield (0.3% overall in the studies 
reported in Table 2) and the utility of the presence of 
bloody diarrhea as a discriminating factor, testing all 
stools for E. coli 0157:H7 appears to be unnecessary. 
There are appropriate concerns regarding the 
variation in observers' descriptions of grossly bloody 
stools. Although we suspect there will be concordance 
among physicians, nurses, and laboratory technicians as 
to which stools are visibly bloody, selection bias may 
occur based on the discordance between a patient 
history of bloody stools and the appearance of the 
sample submitted. Microscopically bloody stool samples 
can be detected during analysis of stool for white blood 
cells or for ova and parasites. However, the relationship 
between microscopic blood and isolation of E. coli 
0157:H7 has not been studied. 
We are currently testing all visibly bloody stools for 
E. coli 0157:H7 and monitoring for microscopic blood 
in specimens submitted for white blood cell, ova and 
parasite analysis as the cost of broadened screening is 
prohibitive in our area. In the absence of an outbreak, 
the results of such testing can be used to monitor and 
trend incidence as an indicator for the necessity of 
expanded routine specimen testing. 
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